I. C. 6863 Novemser 1935 


DEPARTMENT OF THE INTERIOR 


UNITED STATES BUREAU OF MINES 
Joun W. Fincn, Director 


INFORMATION CIRCULAR 


FALLS OF COAL AND ROCK ON MAN-TRIPS 


IN BITUMINOUS-COAL MINES 


BY 


Cc. W. OwiINncs 


AFTER THIS REPORT HAS SERVED YOUR PURPOSE AND IF YOU HAVE NO FURTHER NEED FOR IT, PLEASE RETURN IT TO 
THE BUREAU OF MINES, USING THE OFFICIAL MAILING LASEL ON THE INSIDE OF THE BACK COVER. 


—s se 


Digitized by Cox gle THE OH Aer i VERSIT 


I,C, 6863 
Fovemper 19365 


INFORMATION CIRCULAR 


DEPARTMENT OF DT: UneTanton — BURAAY OF EINES 


er rE, ee ee ge Se ee a ee EES ire EI AER CE eben ER 


EE SS ES 2 IETS SEC a enn ee ee a 9 OS gS “SM AA GE ES A ER = 


FALLS OF COAL AWD ROCX ON NATM-TRIPS 
IN RITUMINOUS-COAL vrtasl/ 


By C.W, Ovings2/ 
INTRODUCTTON 


A few of the more pro,sressive mining comoanics have taken precautions to 
sifesuard employees on min-trips, Specially constructcc .enecars nave been 
provided with special devices or mechanisms to ston the cars on slopes, if the 
hoisting cable saould brerl:, Cars have been ecuipped with safety chains to 
connect and hold them together if a counling shonld brevis, Steel frames cover-~ 
ed with heavy wire nettinz have veen pleced over cxurs to reduce injuries to 
the riders from roof fails on sloves, A sofety cable pessing from the front 
car to a point adove tne catle socicet on tie slope noisting cable is used fre 
quently as a precaution in case tle socket loosens or tie main cable breaks at 
the socket, — 


Such devices are commendable, but the percenta;: ‘ee of man-cars and manetrips 
protected is relatively small — entirely too eml1l, Hen-trips that travel 
level haulage roads are rarely protected with safety devices, and heulage roads 
are seldom inspected by mine officinls to determine the condition of roof and 
ribs, 


During the nast few years several accidents in bituminous-coal mines have 
resulted in death and scrious injury to men riding on manetrips. Officials 
luvestigating such accidents have tended to classify thea as "acts of God", 
lgnoring the possidilitiecs of human failure, Such accidents are regrettable, 
and circumstances often indicate carelessiess, ignorance, or both, It is 
believed that each accident can be a lesson in accident »revention; this cir 
Cular therefore describes a number of accidents and indicstes probable causes 
and ways of preventing siinilar ones 


ETATLS OF ACCIDENTS 
1, #211 of Roof on Man—trip 


A fall of roof on a men=triv killed 3 miners and injured & others, The 
coal bed, which avere.’,cs 90 inches in thiclkmess, is overlain by a gray shale of 


l/ The Bureau of Mines will welcome reprinting of this information circular, 
provided the folloying footrote acknowledgment is used: "Reprinted from 
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variable character, In some narts of tne mine the shale is mssive, compara- 
tively soft, and streaked with cracks and "slips" or so-called "cutters"? run- 
ning in different directious, The accident occurred on the main entry where 
the track turned into a rmrallel entry. When the man—trip reached this point 
it pulled into the crossover and stopped. ‘Three or 4 minutes later a piece 
of roof approximately 19 feet long, a maximum of 8 feet vide, and 1 foot thick 
fell from the roof, covering the fifth car from the locomotive and falling 
partly on the fourth and sixtn, A man in the fifth car, noticing a small 
piece of shale fall from the roof, jumped into the sixth car just before the 
large piece of roof fell and was uninjured, The rock cid not breal but 
"oridged" across the tops of the cars, Three men in the fifth car were kill 
ed instantly, each receiving a fracture of the spine, Three other men were 
seriously injured; one received fractured rivs, another a punctured lung, and 
the third a fractured velvis, Five others were injured but less seriously, 


Some of the factors contributing to this accident vere: 


1, The man-triy had been stopping at this point every morning for sever- 
al days so the men could get out of the trin, yet the mine officials had fail~ 
ed to test the roof or in testing it either ned not detected its loose con- 
dition or had detected it but had failed to mke it safe, 


Oo. Tne manarement failed to provide a suitable place for the men to un- 
load from the man=trip, 


3. Ten or 12 men were allowed to ride in each car, overcrowding it, which 
in this instance resulted in the injury of a larger number of men and perhans 
added to the severity of the injuries becausc the men could uot move freely. 


This accident illustrates a practice comnon in some coal mines of neglec-— 
ting to test roof on haulage roads, State lays usually have provisions that 
require the onerating company, through the mine foreman or his assistant, keep 
travelways, haulage roads, and working places in safe condition, Unfortu- | 
nately mine officials are usually so anxious to arrive early at the working 
places that they ride on tne locomotives or in empty cars to the sections, 
wnere they remain as lonz as possible and then ride out, If the mine fore 
man cannot walk alons tne naulaze roads eacn day he should assizn this duty 
to an assistant; at any rite tre roof and sides of haulage roads should be 
given much more effective supervision than in most mines, 


Another lesson to be gained from this accident is that overcrovding man 
cars may result disastrously, Wren men ride on both sices of man-cars they 
do not have room to avoid falling rock or coal, The fact that the 43 men 
xilled received fractured svines, that 1 man suffered fractured ribs, and that 
another received a broken pelvis indicates that because the cars were crowded 
those in the car on which the roof fell were unable to throw themselves on 
the floor or to jump fromthe car and hence received serious injuries from 
direct blows, The rock did not break and fall into the car in this instance, 
and if the men could have throrn themselves to the bottom of the car they 
might have been uninjured or only slightly injured, 


\ 
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Overcrowding cars increcses the number of men exposed to falls of rock or 
cool by increasing tne mumber in a restricted area, Five or 6 instead of 10 
or 12 men would have been e:mosed in this instance if the men had been required 
to ride on one side of tle car only; litcewise the number and probably the sever- 
ity of the injuries would hve been uecreased, ‘The fact that one man vas able 
to escape injury by jumpinz from one car to another indicates that the others 
misht have been injured less severely if they had had enough room to move free~ 


17. 


Moreover, men should not be permitted to ride under the trolley wire, as 
tuis constitutes a shoc'c hazard, 


eC, ralils of Rib on Man-trin 


iwvvo men vere lcilled and 3 injured by a fall of rib coal and overhanging 
rociz while a man=trin of 5 cars with 2 to 5 men to a car was waiting at a side- 
tracx for orders to »roceed into tne mine, | 


The coal bed averases 4% feet 5 inches in thickness; to obtain adequate 
height on havlage roads the fireclay bottom had been removed to a depth of 18 
to 24 inches, Several years ago the roof liad fallen to a height of about 13 
feet at the site of the eccident, The roof in general is hard gray shale which 
requires only limited timbering, The coal is overlain by 2 stratum of cannel 
coal or so-called "shale" which has a cubical fracture with numerous slips or 
cracks along tue fracture planes, The imnediate dark-sray shale roof had cracks 
corresponding to those in tie cannelconl, At the site of the accident the 
rock above the dark shale dipped at a sharp angle behinc the shale, and the 
contact bet~ecen the two shales had a "slick" coating, 


Fireclay is said to expand vhen first exnosed and thenas it absorbs mois~— 
ture to disintegrate and crumble, It is believed that the fireclay expanded 
and that the extra pressure exerted on the overlying coal and rock caused cracks, 
Later the fireclay crumbled and fell, leaving the coal unsupported for about 6 
inches at the bottom and for 2s much as 2 fect near the roof, «As the entry at 
tue sidetrack was 16 feot ride and the edge of the fall only 9 feet from a 
crosscut the roof ma; have exerted extra »ressvre, and the constant vibration 
of passing trips may have loosened the rid gradually, A loaded trip had passed 
about a minute before the fall occurred, 


The fall of coal ana rock from the rib gave only slisht if any warning, 
The piece that fell was about 11 feet long, 8 feet high, and 6 to 24 inches thick, 
The fourth man inthe second car received only a scratch on his finger; the 
fifth man received a fractured siull wnen a rock about 3 feet long, 12 to 13 
inches wide, and le inches thick fell from tne upper part of the rib and hit 
his nead, knocking it foryerd against the iron brace on tne onposite side of the 
car, The first mon in the third car was hit on the baci and sustained a frac- 
tured pelvis and foot, The second man was knocked against the opposite side of 
the car and received a broisen pelvis, punctured bladder, and other internal in- 
juries that caused his death, The third man's back was broxen, The fourth man 
was held in his seat by tne fallen m.terieal which fractured his spine and 
caused contusions and bruises from which he died, The men in the other cars 
were uninjured, 
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The injured were ta'zen from wnder the rock and coal, given first-aid 
treatment, and hauied to the surface, 


“alilure to test the roof and ribs along the taulace road, especially at 
the sidetrack where it is customary for the m:n-trip to stop, wes largely 
responsible for this accident, 


Roof and ribs on haulage roads and travelvays snoula be insnected and 
tested daily or at least twice a week, Tests chovld be made immediately before 
the beginning of each snift wuerever roof has fallen and coal or rock overhangs 
main entries or travel roads, 


Posts with blocits or lagging between post and rib should be set along the 
rib at man-trin stops to prevent meterial from falling and injuring the men, 
Loose roof should be ta’zen down and if doubtful should be supported, 


4. nll of Roof on Movint Main-trin 


A fall of roof on a moving man-trip injured more or less severe.v 10 of Il 
men riding in one car, ‘The company has edopted a number of safe practices to 
safezuard men riding on man-trips; each man-trip is nauled by a-locomotive oper~ 
ated by the section foreman, However, the cars were overcrowded with as inany 
as 11 or 12 men in a car; consequently the men were forced to ride on the side 
under the trolley wire as well as on the side free or the trolleyewire menaco, 


The coal bed averazes 5) feet in thickness; the drew slate is overlying the 
bed 6 to 12 inches thictc and must be taxen cown dvring mininz of the coal, A 
stratum of coal about & to 12 inches thick is left to keen air and moisture from 
the overlying strat2 of several inches of draw slate, carbonaceous snale, and 
gray calcareous shale, The manasement believes that as long as the roof coal 
remains in nlace, althoysh sasging or sounding "druay" wnen tested, the roof 
is good and will stay in wlace, Considerable timbering is required along the 
haulajze road, and the method or setting timbers is good, 


the night crev in one section had completed its shift, and about 20 men 
entered 2 cars, ll men seating themselves in the first car, The section fore—~ 
man toox his position on tie locomotive and sterted out of the mine, They had 
gone only a snort distance when tne foreman saw vieces of roor falling, 3 
Opened tne controller to the last notch, and the cars jericed forward violently 
and threw the men sidevise toward the rear of the cars, At about the same time 
the roof fell, mainly from the right rib; the men riding on that side of the 
car were less severely injured than those on the opposite side, It was inmpos- 
sible to determine from the investization whether the roof was all coal at 
this point and whether the coal and rocit in the middle of the entry had fallen 
earlier or had been in place, Apparently only overhanging material at the roof 
on the rib was in place and had fallen, The largest piece of rock measured 7 
feet 2 inches lonz, 2 feet S inches wide at the widest point, and frenabout 7 
inches in the center to feather edges on all sides, The unper surfac> was 
rounded and smooth or "slick," 
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At the time of tiie investiention most of the fullen meterial hed been ro- 
moved, and loose overhe d rocir nxd heen trken down; tne roczt on the ovnosite 
rib was loose, and tie coal roof for azcut 190 feet outby the scene of the 
fall was in place but “ms decicedly "deomiw" end vibrated rerdily when tested 
with a heavy niece oi ivon, In severcrl oleces v-rt of tae coal roof was sage 
zing more tnan an inch in the center of the entry, Previous exverience in 
tuis mine led the officials to believe thot this co2l roof wae safe, Hach 
day a timberman travels tirrowra this et and vhienever he finds loose or 
"bad" roof he remover it snd set: crossbars; "drurcay" and loose coal is often 
left in place, | 


This accident occurred dui: the hot summer mont::s, and the excessive 
moisture dGesositca on tne roor at tne edge of cavities undoubdtealy acceler 
ated the deterior:tison of tne calcareous roof rock, F:ilure to place a cross- 
bar under the édge of coal roof after the roof has fallen probably allows the 
coal to break loose from the root rock nnd moisture to enter, causing the rocix 
to disintegrate, cricic, and ultinetely bresic the unterlying layer of roof 
coal, 


ime belief that as lon; as conl - in rluce the rocf rock will not. fall 
is undoubtecly erroneous, ond tnis contributed directly to the injury of the 
LO men in t::is instance, 


here, again, overcrowdins of the m-n-trip wes ressonsible for jnjury to 
about tvice as many men as would have teen injured if the men hid been re~ 
quired to sit only on the side of the cur onnosite the trolley wire, By forc- 
ing the trolley wire dovm on the injured men and on the nen in the second car 
the fell easily might huve resulted in one or more electrocutions .nd severe 
INS, 


The lessons to be lewzrned zrom t.:is occurrence ar:: 


1, <All loose and "drums" roof, esvrecially on haulace roads, should be 
taken dow, 


e,. Wnen roof is talcen dorm or if roof falls occur t:vo or more cross= 
bars should be i:leced close tovether at the edge of tre coal roof on each side 
of the fall, 


3. The man who insvects the roof pitas ro:nds should be instructed 
to renort to tne mine forsiwen ell doubtful as well as loose roof, 


4, Men should pe vecuired to ride onthe s:.ce of the man-car opposite 
the trolley wire, 


5. All versors, tuclucing officials end visi itors, should be required to 
wear hard hats while uncerground, 
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SAFEGUARDING MAN-TRIPS 


In many mines no precautions are toizen to reduce roof falls on haulage 
roads even after accicents from fulling material have resulted in injury to 
persons on man-trips, ‘The accidents discussed in tunis circular in virtually 
every instance were classified as "unavoidable", and fe if any precautions 
were taken to prevent recurrence of similar accidents insofar as could be 
determined by leter investigation, The engineers of the United States Bur- 
eau of Mines believe that definite lessons may be learned from each accident 
and that a large number of accidents from falls of rocis and coal on man-trips 
can be prevented if informtion is disseminated, esvecially if the precautions 
are taken as pointed out to tie mining: industry, 


After a fall of roof coal which killed 1 man and injured 6 others on a 
man-trip a coal-mine operator in the mid-West recuired men to go ahead of the 
man—trip to examine the roof alon,, the roadway, The roof, overhanzing rock, 
and ribs along haulaze roads should ve tested by the vibration metnod as well 
as by the usual soundin: method at least once a2 dey tefore the major shift 
starts; a comnetent, reliable employee should be assigned to this job. Any 
defective or danzerous condition of roof or rib on haulace rods should be 
remedied promptly, 


Roof coal and overhsnzing rock on ribs at sidetraci:s, turn-outs, or otner 
places where man-trinvs stop frequently should be examined and teste. before 
the beginning and end of each shift on which man-trips ere run, Failure of 
roof or coal for a time to fall should not be accepted «s evidence of roof 
stability. 


With certain exceptions roof coal should be considered temporary support, 
It may be left in place in rooms where the coal is extracted in 2 rolatively 
snort time, but on entries it snould ce taizen cown unless special roof con- 
ditions male removal undesirable, The belief in certain coaleminin; districts 
that coal or other roof is safe even when "drum" and vibrating under tests 
has led directly to numerous fctalities and other injuries from falling roof, 
The rule "if roof is loose ta’ce it down, if dovbtful or difficult to tare 
dorm timber it" should not be waived unless special conditions erzist, 


Wherever the entry roof is talen dovm the roof at the entrance to rooms 
should be sunported by two or more crossbars laced about 6 to 12 inches anart, 
If roof is tatren cov or if a fall occurs on an entry tie same method of sup- 
port snould-be used on each side of the roof cavity, Roof coal that is not 
too weak may be held in wlace for a time by timbecring before it has an oppor 
tunity to loosen, However, taicinz dovm roof coal is the best policy in most 
mines, 


lan-cars should not be overcrowded, and men should be reauired to sit on 
the side of the car oppo:ite the trolley and other power wires, This »ractice 
reduces the electric+-snock hazard, reduces the number of men exnosed to falls 
of rock and coal on man-trips by reducing the number in each car, and it ity 
reduce the severity of injurics or prevent injuries hy allowing men more free 
dom to move and dodse falling material, 
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The rib and roor at men-trin stops snould be made sive by setting vosts 
acout 3 feet anart, Tne o.osts snould have substantial cappieces, and bloc’: 
should ve placed o¢tmecn vests and rib to prevent rib metverial from rolling 
over onto tne min-tri>, 


hen snould be requirea to weer rard nats wolle uncerground, including 
tne time wnile riding on m-en-trins, Tuc menber and severity of injuries re- 
ceived by some of tre ien in the accidents described mi.jnt have been greatly 
reduced if they hed vorn nerd hats, 


Investigations of roof-fall accidents indicate that in many mines, es- 
pecially those east of tne Micsissiowi River, most falls cf roof on entries 
occur during the hot summer months when the intake oir has a hich moisture 
content. The relatively cool temverature of tne coal ant rock surfaces under- 
ground causes tne moisture to de denosited on the roof and ribs and in the 
layers of root e:sposed in cavities, Several means of vnreventing deposition 
of canoisture in minzroof ccvitics have been developed, but one of the most 
D>romising appears to be 2 method developed in the inid~West. In a section of 
one intake air course where water vas falling in a mumber of smell streams 
it was observed that the roof was stable, whereas in other air courses a nun 
ber of falls occurred during the cummer months, Assuming that the water 
"screen" was «= definite fuctor in reducing falls, a water snoray wis installed 
at the foot of the intace rir sunft. The results were encoura,-ing, and falls 
of roof were greatly decreased. »robdably because the water soray reduced the 
dew-point temperature as well as the daily variation in temperature and there- 
by decreased tie action of moisture and temmernture on the roof materials, 
Tris method could be adopted with profit in meny conl nines, 


The number of persons injured on wwine-trins avparently is increasing, The 
adoption of the vreceutions sugzested in this cireular, in acdition to other 
widely used sxiecuarcs, should reduce the hazards from material falling on 
men riding to and from wows on m-n-trins, 
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